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Removal of Bone Cement through Right Anterolateral Thoracotomy
Jin  Woo  Chung,  M.D.,  Je  Kyoun  Shin,  M.D.,  Hyun  Keun  Chee,  M.D., J u n  S e o k  K i m ,  M . D . ,  
Dong  Chan  Kim,  M.D.,  Jae  Bum  Park,  M.D.
A 55-year-old woman who had a history of percutaneous vertebroplasty was referred to our institution with sudden 
onset of chest pain. Computed tomography (CT) scan demonstrated a long, linear, highly-attenuated segment in the 
right side of the heart and fragmented pieces in the right pulmonary artery. The CT scan and echocardiogram re-
vealed no pericardial effusion or hemopericardium. Based on these findings, we performed surgery through right an-
terolateral thoracotomy without cardiac arrest. As a result, we safely removed the foreign body. This approach may 
be a feasible and effective procedure for selected cases.
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CASE REPORT
A  55-year-old  woman  was  referred  to  our  institution  with 
sudden  onset  of  chest  pain.  She  had  a  history  of  percuta-
neous  vertebroplasty  at  the  12th  thoracic  vertebra  for  osteo-
porotic  fracture  3  weeks  before  she  was  referred  to  the 
institution. Administering sublingual nitroglycerin partially re-
lieved  the  chest  pain.  An  electrocardiogram  (ECG)  did  not 
show  ST-segment  elevation;  sinus  rhythm,  creatine  kinase, 
and  troponin-I  were  all  within  their  respective  normal  limits. 
The  patient  underwent  a  coronary  computed  tomography 
(CT)  scan  and  transthoracic  echocardiogram  (TTE)  under 
suspicion  of  stable  angina.  The  CT  scan  demonstrated  a 
long, linear, highly-attenuated segment (10.5 cm in length) in 
the right atrium and ventricle, as well as fragmented pieces in 
the right pulmonary artery and its branches, causing a pulmo-
nary  embolism  (Fig.  1).  TTE  also  revealed  a  piece  of  long, 
linear,  echogenic  material  (10  cm  in  length)  in  the  right  at-
rium and ventricle. The patient was transferred to our depart-
ment  for  emergency  surgery  with  a  diagnosis  of  pulmonary 
embolism and foreign body in the right side of the heart due 
to  an  injection  of  polymethylmethacrylate  (PMMA,  bone  ce-
ment)  via  an  injured  azygos  vein  after  percutaneous 
vertebroplasty.  After  the  right  anterolateral  thoracotomy 
through  the  4th  intercostal  space,  a  cardiopulmonary  bypass 
was performed using the femoral artery, femoral vein, and su-
perior  vena  cava.  Immediately  after  incising  the  right  atrium, 
a  long,  needle-shaped  segment  was  located  and  removed  un-
der  the  beating  heart.  There w e r e  n o  o t h e r  P M M A  s e g m e n t s  
or  fragmented  pieces  in  the  right  atrium  or  ventricle.  After 
the right atrial incision was closed, the right pulmonary artery 
was  longitudinally  incised  and  we  removed  as  many  frag-
mented  pieces  as  possible  (Fig.  2).  The  cardiopulmonary  by-
pass  was  weaned  without  difficulty.  The  operating  time  was Removal of Bone Cement
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Fig. 1. A preoperative computed to-
mography scan. (A) A long, linear 
body is in the right side of the 
heart (arrow). (B) Fragmented pieces 
are present in the right pulmonary 
artery (arrow). 
Fig. 2. Polymethylmethacrylate segments from the right atrium 
(RA), right ventricle (RV), and right pulmonary artery (RPA). The 
longer segment is present in the RA and RV, while the shorter 
segments are present in the RPA.
140  minutes  and  cardiopulmonary  bypass  time  was  43 
minutes. A post-operative TTE did not reveal residual foreign 
bodies in the right atrium or ventricle, and the patient did not 
have  pulmonary  hypertension.  The  patient  recovered  unevent-
fully  and  was  discharged  on  the  10th  postoperative  day.  The 
follow-up  CT  scan  demonstrated  no  linear,  highly-attenuated 
segments in the intracardiac or right pulmonary arteries; how-
ever,  residual  fragmented  pieces  that  were  observed  pre-
operatively  on  CT  were  observed  in  the  anterior  segmental 
artery and middle lobar artery. Six months later, the patient is 
doing  well.
DISCUSSION
Percutaneous  vertebroplasty  is  a  widely  performed  and  a 
minimally  invasive  surgical  technique  used  to  enhance  me-
chanical strength by injecting PMMA into the vertebral body. 
Although  this  procedure  is  effective,  easy,  and  minimally  in-
vasive, complications, such as leakage of PMMA, may occur. 
A  26%  to  65%  incidence  of  PMMA  leakage  from  the  tar-
geted vertebral body has been reported in the literature; how-
ever,  the  majority  of  leakage  incidents  were  asymptomatic 
and  did  not  require  surgical  treatment  [1-3].  Perivertebral  ve-
nous  leakage  has  also  been  reported  at  an  incidence  rate  of 
5% to 48% in the literature, and is also usually asymptomatic 
[2,3].  However,  some  serious  complications  have  been  re-
ported, such as massive pulmonary embolism and cardiac per-
foration  necessitating  surgical  treatment  [4-7].
We  report  a  case  of  pulmonary  embolectomy  and  removal 
of  a  free-floating  PMMA  segment  in  the  right  side  of  the 
heart via a right anterolateral thoracotomy without cardiac ar-
rest  after  percutaneous  vertebroplasty.  Many  surgical  proce-
dures  to  repair  a  perforated  right  ventricle,  tricuspid  regur-
gitation,  incision  of  the  main  pulmonary  artery,  and  pulmo-
n a r y  e m b o l i s m  h a v e  b e e n  p e r f o r m e d  v i a  m e d i a n  s t e r n o t o m y  
with  cardiac  arrest  [4-7].  However,  in  this  case,  pulmonary 
embolism  was  limited  to  the  right  pulmonary  artery  and  the 
PMMA  segment  was  located  in  the  right  heart.  Therefore,  a 
right-side  approach  was  a possible  alternative. We  also want-
ed to avoid performing a median sternotomy, if possible, due 
to  osteoporosis.  Fortunately,  CT  and  TTE  revealed  no  peri-
cardial effusion  or hemopericardiu m. Lim  et al.  [ 4]  pr esumed  
t h a t  a  P M M A  s e g m e n t  i n  t h e  r i g h t  v e n t r i c l e  c o u l d  n o t  m o v e  
into the pulmonary artery because of its long and stiff nature. 
We  thought  that  we  could  remove  the  foreign  body  in  the 
right side of the heart in a single attempt because it was long 
enough.  Based  on  these  findings,  we  performed  a  right  ante-
rolateral  thoracotomy  without  cardiac  arrest.  We  safely  re-Jin Woo Chung, et al
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moved  the  PMMA  segment  from  the  right  atrium  and  ven-
tricle,  and  successfully  completed  a  pulmonary  embolectomy. 
This  approach  may  be  a  feasible  and  effective  procedure  for 
selected  cases.
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